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Substrate ^se^o7du^7d^^ — ■ 
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^e»dofi^-« heat-dissipating ■^"^"Cl^ 1 ^ 

tout for performance 

^e6J^ onri the Tike increasingly has a-t^o)^ h . her 

con***** O"" 1 ^ ... ,, bsUale shOT ldb B f.na»ye*» s Y bV ''="^„ e S ama [ eI ial ,. 

amount of the heat tra he8t . d issipat.ng effic, f" cy ei ,* te n 1S impossible to prevent tne deve | 0 p- 

ther ma. res.stance t the heat diss-pat.cn prope^/ , , ^1 nd ment of 

oein9 to.ncreasemasubs a ^ soc „ as heaW „sip a «a 9 

X? structure has . ■*«** 
part which iBOupposodtchave 
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material, wherein a flow pat 



^ferial (ayeradjacet ^ * 1 

'he base material a«jThl L f "° v " tea °" 'he hioh ih!!T , ° posi »0"M on a basa L, ™' '"«»»»> 

^rr^r - - ~ d ,he basa sr h ~- - 

a cooling me dium is 2' !? Venfion Prides an element 9 Activity 

f°°^J Further fhPn, 9amax,mu ^hea(densih/nf m erma ' con ^cliv if ; 

favrng . Ihem8 , 9 ,S ™™ 1 ° n,>n8m *su rt acao,a f ,,a tem . 
JiS^S? " ^T" a b, 9h lnerma| „ „ 

. d r-^i:t?, a ar onna ^"--.o ( o m ,. te „ palMo *—<-.»*, 

T -~„, io „ p , oviaeS8me , hd mtoab — ■ 
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• ftsubS trate which comprises steps of 
•„ c .method oiprepanng a substra 

adhering the groove 

^^^^^^^ ^ 

positioned on the h.gh therm by the cool.ng ^ ^ msnX 

Activity genera-'V depends o roortte ^« Jn W q{ lhe m0 un,ed e.ern ^ q( g( le3£ 

increases in the range above nductor etementy he rsbly hgs the ttu.rm Wy g 

3n electronic etement such as conduclMty rrje"-^ conduct,v,tv m^a ay^.^ materisl 

^nn*C and 200°C and the h,gn thic kness of the ng 0 < me h>gh >r^ ma duclive 0 r 

aeg^g^sssssa*, 

layer is usually 8Wy ^0^. The 

conductive. <= n0 u 
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material. The space nUmber of ,he grooves or 1 , ^ ' ar9e w ' d, » gives the smp n k 9 W ' dth < a > 

70 disadvantaoeouslv * tW6en ,he hooves is £ thG ! a ° r maint a'ning the strength of the ^ excns n°e 

(a/b) of the width (a7o thP ' m ° re from 40 um I f 6 and ' he ^ (b) be^et m Sma " Space 

tavlna me hl«?," em ' CO " d «» ™££ on?" accord^ St erabl ™"«l30.. 

. . by complicating the cro ss *T H °T 8 par1 reQ ">ed to be mos S ^ 9r °° Ve is posili °<*« so tha Mhll ' ° f a part 
.-■ ■ an inlet for the coo»in Q ^1 J ***** ° f groove soTs n 9 V C °°' ed - 7)16 eflteS- 9651 Bmou,rf 

Accordingly when 'h ?! • has 3 h »' Qh cooling effidln t0 : ,ncr ^9 'he surfaee area ^ 0Cy ? an °e increased. 

30 or radial shape 31 ' he m,e ' is formed in the <Jn? ' 6 3 Cen1er Pad has the hiZ . ,ern P er ator e . 

^M3J The groove can b. , ^ ^ ,he CO °" n 9 ^ S < e ™Peralure, 

axample. the usT^Z, !° m)ed by Droce «ing the hioh th. , h 3 ^ 

medium surha-» 4 ■ b,nce a surfacp nf h;^ P erab/ y 900d A ronton . pectr °scopy 

substitutingThe Ct^, SUCh ^ " * T 3 ^ Z7 Zf * ^ " ^ 

f°0"6 3 In orde r to ° P C 9f ° UP havino oxygen IT , nydr °P hi "c property of Ihe rii r8Pe ' S ,he cooling 

-V9en or a gas conta ° n ^"^T^ «°< examp le . an T^J^ * 8nneated a ' 5^C t 1D . 
Plasma is used f nr .k / oxvaer >- It is supposed thai Iho k w P IC env,ron ment) or nrn ^, 0f 10 minutes 

^ T e pr ° c r e T ^ ° f ^ ^ve. b abSTeT^ ^ iS ? 3 P ' 3SfTla ° f 
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l °ooi tor «ow of me f*»"^ tor « > «-«-<«lW med.urocar, ^ 
,0056] The laser P roce5 ?"X C °^ ordi n9 to this process, the grt» ^cU y ^ ^ 

orator ^'^ TZ * < he ""TJSer H9« b» a '"K*" ' 

Use material to g,ve he £*J r . (gnd dtech8 .g.ng> the cool.ng g 
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f°°65J Any of SpeCffiC exam P' e = of th.^S^^-*** 0 " ^ciency can be IS?" bStWeen fhe 

10 mateS % £ ^/TJ 0 * «■ Active to ZZT^TJT^ "* ^ Cu S *' nce 

[0068] Th P n™ ™ aier,a ' ,s Preferably at least 1 * ins « Preferably insulative Th» „ ' n ?™Bh thermal 

fa) of the flow patS n ^ * mos » 80 *• hr exempt tt, 7oT ^ ***** ^ ^ °w pit is D t °' 

mailer beat exchang ^ bu * ° f f S SUbst ^ tbictcness 

substrate Th* e " lc, ency due to Ihe decrease „ I' very ,aroe width dismw« 9er w,dt h 

[00701 ThP fln«, „ ,u * eIerab, y a * most 30*. S,de sur ^ace of the flow oath »rJ\u /o of ,he 

P n nas (he highest temper- 
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^^^^^^ ' 

*p ira . or radial shape. component (.or m non-diamonc ..aye' ^ J , Mu() 

WedaO-yoUhe^^ 
.^ium soon as "f^^p having . as oxygon a.om examp. a ^ ^ ^ ^ , 500 800 ^ ^ a 

^PZ£^tt~J m . ,a,ga, * - ~ — - ^ 3 
treatment in a gas con B<™ng ^ medium are water, sernico nductor 

8 „ d ,he sacono I ^SS^W high .hen™, con** V ma,a _ ^ § „. ^ ^ 

oesi.ed si«. On one w _ s „, 9 method using ^ , >M , hgM 0 „ he 

°' 7£5££* *«> f ZttZCT^ a hand wtdth oj .he ~ a, most ,0 %■ 

me above processing in Qn ^ surface .of tne ^ followS . Afte. ^ su.tao ^ ^ 
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• ^-don^ 

<° <ne desired flow """^a ^awmph and 123423 ^"f'^ Pr <*e Ss . 

,h e vertical and horizontal H ^ ' S d ^ osi '«d bw h e c h ' ' M °' cBN ^dihe like) in L ^ ma(eria ' Po- 
m . ma, erial . After 0^™* d ? e ?' ons by de P^»ting at , east Vn ^ de P°*«°n A h ' t C0 ^PorJng 

co "cave and convex cor r? '' nSleadonhe Nation of m ' "PWct isnoi ap p , ied 

3s method is modified so7h at T deposile * diamond is usedas , h k- ' *** ° f ' he ^ 

ductivity materia/ Th« me,h °ds ,s effective to oreo*^ m Udher inc 'eased 

° ' ■ 

surface of the suh< lf o, °°" n9 me ^'m ma- Da ^ 7 Z The ntJ mber of the snhJ 6 subs,f B'es. The 

C ' , ^ msle '' s ' l ^r»eco, ol „ 9tolhep , e!mi . nvM() _ ) 



2nh as the spin* groove 22. _ Exampl e 1 exc.uded from the present 

is-s"-^:^:^— • 

Si) F* « * * ™ b * 3 SP Hi „, nigh .nan™' 

Sal accordW .» W P'«<= rt in Fig . 9 . A " ^.ena. Mm «» and an 

surrounds the now paths 122- TO medium . lB BCCOrdin g to 

35 20n The metal w.nnc ,208 tor ^ 2Q8 p<?slUo ned inventlon , n 
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sure of 80 Torr and a base ma te * a« ^ P . n ^ acid t0 g.ve ... .self ^ w/cm . K ^ ^ 

and the Si base maten a. was* s ^ ^ § ^ exc , mer la s - ■ P ^ ^ m end , 

f ° at about 400 nm. After n. Pi ■• 
space ot 



15 



20 



25 



the <*amond fi, mwasadh EP H54 4 76 A 1 
runted on the grooved dtL^"^ 0 '^ ' aser etenj 7 Z »° be 0 0ul2 "** SUp ^- A 

H '9h pressure synthetic „ 

[0115] u " eS,S ' 9r ° OV ^^'-era n dadh esion; 

; 

1°"* Cooling wa,erf,emn , e Plated ,n <hesubslrafe bypo^n 93 d,a ^ 0 f aboul 

-al resi s(ance Lt^^T^'' ^ ^' ^^Int^ , . f ° CUS,n 9 a KrF excime, 

"wunled on .he grooved 2 ?°^ 'aser etemenlM Z measur <* to be 0 021»cXv ^ 3 ,her - 

eo 'or a long 1^ 

A'N, grooved: 

f° 1 19J On one surface of AIN b 

r=-^=r=^~-. — ;i ■==■.=: 

Cv 0, no groove: 

ssjassSrSsssssa? — -—aassr 
sasssSSsBaSBSggg-sa, 

a Qeneraled wave 
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CoffiESt«l2^^ m thermal 

101291 Results of Exarnp. Table 1 =!?====== =— f ^ 

Ji^— 1 ^ C VD diamond | CVU 

— " — TlHPHT diamond \ 

CVD diamond H^n 
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ierrvK) 

"Thickness (mm) 

a/ta — — 



17.2 



0.5 
1.25 



18.3 



0.6. 

"oT 

0.88 
0,021 



1.9 



.0.5. 

"as" 



0.15 
1.25 
0.098 



17.2 



0,5 
None 
None 
None 



3.4 



17.2 



0.5 

0.15 
0.01 
0.34 
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^ as in Example 1. After the 
Annealing In oir: & d in the same manne. ^ material in 

theieserelemGntweso 



n was pfep8te . in «. sarne jnan- Hm was m eas- 

, f 32 . Thecrooveddiamond.^ 
The diamond film was a 



, ; in Example i. The diamond 

,w . - ,. moat;- 
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[0134] Aninf EP 1 154 476 A1 

E^amgtes K Chan9eof generated wave 

?SSi=K=:T.r- , , 
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[0139J Two scratched / 

A thsrrna, cond™^ W afr SS) °' 3 ^ and Cthl^ landing ^SSJ ^ Aurf «* 
to as a ^st self-standino 1m h r SUred '° be " 2 W/cZk « ° 9 8 S '" 2e 01 ™ mm x in ™ ' ° ne ^ ha ^9 
to a * a second se( fJZ T ^ and 1 6-9 W/cmS ^ °" e fi ' m ha ^9 the til ™ * ( fhick "es S ) 0 ,J 

^ Perforation pro 7 0 ^ Sb °" e -ere p, epared Rv _ . . ' en9 ' h) Was n °< observed f 0f 'l 

" ° Ce,a ' e ■ ™»9 op e ; al f 0 5 „ C) - «*- Ita »o»p 4 ,. ofeacB su()s 

liarnpjej 3 The sem, 'conductor device 



■nine same man„ e , 



Ep 1 154 47b*, ^ ^ first 

.ri film was radial as- ^ own ,n = Raman spec- 
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. - ... — - — ralo(e sssssSX 

[01531 co*^ P A ^ B08 .(p^»-rt». 

las er element was o 
long Wrne. 

"^"^ ,h- e x 0 5 mm thermal conductwrty. 

5 ^^^^-^^T 
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b '°wn on the back surf, , EP ^54476 A1 



CVD '"»V "arrow flow pa ,„. 
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a»>.was observed. ' 

Annealing in ai r; 
. f°V*J A Shoved fi rsl se|f . s ... 



Annea/in 9undervacuum; 



10167] A grooved first se/fs* w- 

Examples °' a ,0n 9 ! '™e. ,ea A change (panic u i arly 

' 017 °J On a substrate o 
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' , m3 sK of T. was formed 

rvD selective growth, adhesion: kness) 2 m ^a mas ^ 

thermal resistance between 

20 CVD selective growth, adhesion:. . - a , S«C ba« «^ ta , S iC 

• « a mask of Ti was formed on a sc hod on the base matena' ^ ding to a 

sietancebetwoenlhed.am 
101771 ^--'^^ 

SJoLn* TW 9— »" d ^.noO-C and , ln an acid <° *« 
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9 mm) were provided. Diamond 
EKWnff (10 mm x 10 mm x thickness ,2 m » condit ions inciuded a 

c-i base materials (iu 1,1 VQ met hod. The gro\ » qr0 wrth for 

.„,,„, T.,o soa.chad -SK a " « -"P-— - ^ "1 sudaca 
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an oxygen confenl of 20 0/ , 

the A. mask was removed bwhe PrSSSUre ° f °- 05 T °" and a R F „ , 
- a depth of about «m V 6 d,sso 'ul'on in an arid t„ 3 RF ou, Put power of 20n w M 

«* 900o C . After the Q ro^ h me ' hane 1 %'Mroge ^sfeT ° f 3bout 10 ° Mm and a snace n ,** materia ' s P r °" 

diamond fi,m A the^rmTi ^ ° f 3 ° 01 " 20 ° Mm and" !!! ^ ° n * he S ^e mi, Se ' f - St andin q 

«-2 ^t^T^ ^ mea --ZVeT 9 °wf ° Ut 100 " m fo^ e " a 'l a 9-ove having 

^ Two U^S^ - ^ d ' am0f1d «H K (f ° r ^ s ^Tand ng d ^ 

supplied in the flow pa Toi the " fi " nS Were "her*, to <*e a „ ^ m > 3nd 

• Ixampjeje " 08 and c d°'''n9 water w as 

30 '° 1863 Two scratched polycrvst a /^ K 

Perature of 2 lon°r H w ane 2 /"-hydrogen system => „ dlh of 1 °0 urn and n base materials 

^ acid lo give a .elf-standing 3 ^ suifac was „ nl r*"' tem Pe««ure of 2 S£ *" " ,Blhane 

denum film havj S ' and,n 9 diamond film having = SI> „ ! 35 P° ,,s hed and the Si ba , P ' / C 3nd a base 

- 'ne setf-stanZg fi of ^ou, 5 um . a wid f h » ' ^ *> m m * 10 mm x ( ,hi ckn ^ ^ d.ssotved 

and the motybdenun 2, T" f " m W3S fo ^ed in the 5 ^ 3 SpSce ° f about 2nn Me ' 3 m °'W>- 

s-bstrate had a heigh 'T f SS °' Ved « an acid , 0 le a ZT^ ' m a ^ve A gtl ° 7 ^ de P°si,ed 
W'MJ Cooting taTe 1 1 6 ° Pm ' 3 wid,h of abo j'oo ^ ^ 3 thi ^ '^so ^^W^ 
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_ D grty H has 



.« ■ ' ".' ■SSSS&% s %gSS3X 

t0 claim 1 wherein a spcce u 
Hcirate according to claim 1, ^he 
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Fig. 3 



Fig. 4 
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Fig. 15 



